Intracellular transport of a newly synthesized asialoglycoprotein receptor in rat liver.
Intracellular transport of a newly synthesized asialoglycoprotein receptor was studied biochemically using a monospecific antibody for the receptor. Pulse-labeling by intravenous injection of [3H]leucine and pulse-chasing after 10 min by cycloheximide injection resulted in the maximal labeling of the receptor in the rough microsomes at 15 min, in the smooth microsomes and the heavy Golgi subfraction (GF3) at 25 min and in the intermediate plus light Golgi subfraction (GF1+2) at 30 min. By 60 min, the labeling in GF1+2 had decreased and leveled off. In the plasma membrane fraction, the labeled receptor first appeared at 20 min, increased rapidly and also reached a constant level at 40-60 min. Intracellular movement of the newly synthesized receptor in the GF1+2 and plasma membrane fractions was also investigated by purifying the receptor protein from the GF1+2 and plasma membrane fractions by affinity chromatography. It was revealed that the specific radioactivities of the receptor in the two fractions become equilibrated after 60-120 min. The receptor of the various membrane fractions was also pulse-labeled in vivo for 20 min simultaneously with [3H]glucosamine and [14C]leucine, and pulse-chased for the following 40 min. After pulse-labeling for 20 min, the ratio of the radioactivity of [3H]glucosamine or [3H]sialic acid to [14C]leucine of the receptor from the rough and smooth microsomes, and GF3, GF2, and GF1 increased in that order. That of the receptor from the plasma membrane fraction was infinitely higher, because, while a significant amount of 3H-radioactivity was incorporated into the receptor in the Golgi apparatus, only a negligible amount of 14C-radioactivity was incorporated into the same receptor in the plasma membrane due to the delay in the arrival of [14C]leucine labeled receptor to the plasma membrane. After chasing for 40 min, however, the same radioactivity ratios of the GF1 and plasma membrane fractions approached each other. All these results strongly suggest that the distribution of the newly synthesized receptor becomes rapidly equilibrated between the trans-Golgi components and plasma membranes probably by repeated recycling of the receptor protein between the two membranes.